If the published event rates of the chlorine and Kamiokande solar neutrino experiments are correct, then the energy spectrum of neutrinos produced by the decay of 8 B in the sun must be different from the energy spectrum determined from laboratory nuclear physics measurements. This change in the energy spectrum requires physics beyond the standard electroweak model. In addition, the GALLEX and SAGE experiments, which currently have large statistical uncertainties, differ from the predictions of the standard solar model by 2σ and 3σ, respectively. 
to repeat that material here. My main goal at the conference was, in any event, not to elucidate technical issues in solar model theory, but rather to clarify and make quantitative the conclusions that folllow from the confrontation of the solar model calculations with the four operating experiments. I will therefore take the model results as given and concentrate here on what they teach us about the four solar neutrino experiments.
The first point to recognize is that the individual rates of the four solar neutrino experiments tell us nothing about the possibility of new physics until these rates are compared with solar models. The analogy to an accelerator experiment is clear: we need to know what the beam intensity is, as well as the flavor composition and energy spectrum, in order to know if we are surprised or not by the experimental rates.
The standard solar model 2 predicts the absolute fluxes from each of the important nuclear fusion reactions and furthermore says that all solar neutrinos are ν e 's. What is more, to an accuracy of one part in 10 5 , the energy spectrum of the 8 B solar neutrinos must have the same shape as the spectrum determined from laboratory nuclear physics experiments 3 .
The invariance of the energy spectrum allows us to compute the rate of neutrino capture in the chlorine experiment-independent of any considerations of solar models-provided only that we know from the Kamiokande experiment the flux of the higher energy (> 7.5 MeV) 8 B neutrinos. In this process, we ignore the expected contributions to the chlorine experiment, which has a threshold of only 0. experiments; the sun may be as complicated as a terrestrial particle accelerator or detector.
The Monte Carlo study automatically takes account of the nonlinear relations among the different neutrino fluxes that are imposed by the coupled partial differential equations of stellar structure and by matching the stringent boundary conditions of reproducing the observed solar luminosity, the heavy element to hydrogen ratio, and the effective temperature at the present solar age. Attempts to simulate the uncertain- an event rate of about 8 SNU. None of the 1000 calculated solar models yields a capture rate below 5.8 SNU. Therefore, none of the 1000 solar models is within 16σ of the observed rate. The discrepancy that is apparent in Figure 1 Unlike the chlorine case (cf. Figures 1 and 2 With the current large statistical errors, the gallium measurements differ from the bestestimate theoretical value of 132 SNU by approximately 2 σ (GALLEX) and 3.5 σ (SAGE).
The gallium results provide modest support for the existence of a solar neutrino problem, but by themselves do not constitute a definitive conflict with standard theory.
